Abstract: Quantitative analysis of messages from the Foundations of Information Science (FIS) mailing list posted from between 6 December 1997 and 29 November 2016. Messages, their authors and dates are taken from the official FIS website. Messages are classified according to the main topics of discussion, through the analysis of the titles, in order to identify the main authors and topics discussed over the years. Then, the textual analysis of the messages of each topic is carried out to determine the specific vocabulary of each subject. The results show that the discussions are, in general, multidisciplinary, with topics independent of each other. The most discussed topics were "Information and Physics" and "Definition of Information" and the top 10 authors participated, on average, in 72% (23 of 32) of the topics.
Introduction
Information Science (IS) is a relatively new science that emerged after the Second World War, influenced by Bush's [1] ideas, from the perspective of managing scientific information [2] or, according to some theorists, Otlet's [3] thinking about documents and documentation. The first formulation of Information Science's modern concept, occurred during two meetings at the Georgia Institute of Technology [4] . Following these two meetings its interdisciplinary character started to get recognized, but not explicitly, by most authors. In particular, in Brazil, this issue has been debated epistemologically [5] . Although documenting and retrieving information was its initial motivation, IS has grown and now studies Information in categorized contexts, for example in the US, by Asis&t's Special Interest Groups (SIGs) and in Brazil by Ancib's Working Groups. According to the classification of the areas of knowledge of the National Counsel of Technological and Scientific Development (CNPq), Information Science is an Applied Social Science. The historiography of the area has elicited perspectives and approaches that today place IS into a new sociological and humanistic approach, in which pragmatism and fields, such as Philology and Philosophy, play a relevant role in the epistemological re-discussion of IS.
The Foundations of Information Science (FIS-http://fis.sciforum.net/), an informal endeavor promoted by Michael Conrad and Pedro Marijuan, has been an attempt to "rescue the information concept out from its classical controversies and use it as a central scientific tool". In this way, from the point of view of the FIS, Information Science is a more comprehensive domain, that is, it is one of the four main pillars of science, together with the Physical, Biological and Social sciences. This long- , extracting and discussing the approaches of the list members on topics of "Information Concepts", "Physical Information", "Bioinformatics", "Information society", "Other Information" and "Information Science" [6] .
The results of this research show that Information Concept and Information in Physics are the two most discussed topics in the FIS List. It is also known that it is not possible to define Information uniquely, because it depends on the context [7, 8] . The possibility of a consensus could come through a non-reductionist theory that unifies the concepts of information [9] . In addition, Bais & Farmer [10] , who describe the central role of information in thermodynamics, statistical mechanics, chaos theory, computer science, quantum theory and astrophysics, have reviewed the concept of information in the context of Physics.
Objective
The objective of this research is to perform a quantitative analysis of FIS's mailing list messages with the purpose of (1) classifying them into topic groups; (2) evaluating their evolution over time; and (3) identifying their main authors. A total of 5375 messages exchanged between December 1997 and November 2016 were considered.
Methodology
The FIS list is an electronic forum for email exchange hosted by servers at the University of Zaragoza, Zaragoza, Spain, where the list's moderator, Pedro C. Marijuán, works. All messages used as data source for this analysis are available in three sites: Site 1 (1997-2007): http://fis-mail.sciforum.net; Site2 (February 2006-present): https://www.mail-archive.com/fis@listas.unizar.es/maillist.html; and Site 3 (April 2014-present): http://listas.unizar.es/pipermail/fis/. Site 1 is a static repository, Sites 2 and 3 are updated daily, outside and inside the university server, respectively. Sites 1 and 2 were downloaded using HTTrack Website Copier software, and all 5375 FIS mailings, between 6 December 1997 and 29 November 2016, have been saved on a local computer. Each message is stored individually as an html file, but the message's index, containing title, upload date and author, is displayed on one page on Site 1 and 16 pages on Site 2. Site 3 was not used in this search because of overlap with Site 2 messages.
The methodological procedures of this research were carried out in four steps:
Step 1 Export to Excel-The content of each message index was exported to an Excel spreadsheet which included four columns: message subject, author, date of posting, and html file name.
Step 2 Message Classification-A Discussion Topic was assigned to each message, based on the 50 topics available at http://fis.sciforum.net/fis-discussion-sessions/ (accessed on 29 November 2016). The classification was based on content analysis of the first message of each thread and extended to their responses. We identified 19 additional new topics during this analysis, resulting on a total of 69 topics.
Step 3 Grouping topics-Similar topics were grouped together. We added the topic:
"Administrative" for administrative messages, usually authored by the list moderator; "Announcement" for communications related to conferences and call for papers; and "Other Topics" for some messages that did not fit into any of the Grouped Topics.
Step 4 Compilation of results-We used Excel data analytical tools, mainly Pivot Table, for extracting and tabulating quantitative data that, together with content analysis, served as the basis for the interpretation of the results.
Results
The 5375 messages posted on the FIS mailing list between 6 December 1997 and 29 November 2016 were classified into 32 Grouped Topics, as shown in Table 1 . The most discussed Grouped Topic was "Information and Physics" which included the following topics The question "What is information?" appears on the FIS homepage (http://fis.sciforum.net/), so it was not surprising that "Definition of Information" occupied an important position in the ranking, here found to be in third place. There were three long discussions in 1999, 2015 and 2016, representing approximately 11% of all 5375 messages. This topic also permeates the messages of other topics, since the concept of information is usually defined and/or questioned before the discussions. The definitions themselves and epistemological questions are discussed in the messages and one of the consensuses is that the concept of information is context dependent.
Surprisingly, "Information Science" was randked in18th place, an apparent contradiction to the list name and purpose.
The other lower ranking grouped topics were, most of the time, chosen according to the specialties of the leaders of the discussions. Table 2 shows the 10 most productive authors on the FIS mailing list, the number of their documents indexed in the Scopus database, and their respective areas of interest retrieved from official sites and authors' CVs. The areas of interest comprise a multidisciplinary network that involves the discussions of the list in diverse contexts and points of view. In fact, the top 10 authors participated, on average, in 72% (23 of 32) of the Grouped Topics.
The number of co-authorships among the 36 main authors (not all listed in Table 2 ) is small. In fact, of 2165 documents indexed in the Scopus database for these authors, only eight were produced together. Therefore, belonging to the FIS list does not seem to promote collaboration among its members.
Diversity of areas of interest and low number of co-authorships suggest that the cross disciplinary collaboration of FIS list takes place at the level of multidisciplinarity, the first of the three levels defined by Pombo [11] . This can be evaluated in future work that analyzes the relationship between threading and interdisciplinarity [12] . Unfortunately, since it is customary for FIS members to change the message subject when replying to a message, it will be challenging to count specific threads, which is essential for this type of analysis. One solution would be to suggest to the group of list participants that they preserve this "metadata" (i.e., message subject) to facilitate future research. In this sense, analyses of co-authorship and co-citation among group members, thus grouped, could reveal signs of interdisciplinarity.
We hope, with this communication, to pave the way for a deeper and more systematic study of the contents of the FIS-list messages, in order to index them so that their discussions serve as a basis for future research.
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